Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 



(H)Publication number : 10-166516 
(43)Date of publication of application : 23.06.1 998 



(51)lnt.CI. 



B32B 27/20 
B05D 7/24 
B05D 7/24 
B32B IS/08 
B32B 27/30 
B32B 27/32 
C08J 7/04 
C08K 3/34 
C08K 5/17 
C08L 23/00 
C08L 29/04 
C09D1 29/04 



// B65D 81/24 



(21 Application number : 09-264260 
(22)D ate of filing : 29.09.1997 



(71) Applicant 

(72) lnventor : 



TORAY IND INC 

HARADA YUTAKA 
KIMURA MASAHIRO 
HASHIMOTO KOKICHI 



(30)P riority 

Priority number : 08268431 Priority date : 09.10.1996 Priority country : JP 

(54) GAS BARRIER FILM AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED :To realize a film, which has gas barrier 
properties even under highly humid state and, at the same time, keeps 
the adhesion between the film and a base material and the gas barrier 
properties even after the lamination of the film to the base material by 
a method wherein an amine compound represented by a specified 
formula is included in a coating film. 

SOLUTION: A gas barrier film is produced by forming a coating film, 

which is mainly made of inorganic laminar compound and water-soluble _ 

polymer and includes an amine compound represented by a formula, | ~~ 

where R1 is hydrogen, 1-6C alkyl chain or its substitution product, aryl r ft 

chain or its substitution product, R2 is hydrogen, 1C or more alkyl chain 

or its substitution product, aryl chain or its substitution product and R3 

is 1 C or more alkyl chain or its substitution product, aryl chain or its 

substitution product. In order to form a coating film onto a 

thermoplastic resin base material, the coating film is formed out of a 

dispersion prepared by dispersing the constituent components of the 

coating film in various solutions by gravure coating and then dried by a 

heat roll contacting method or the like in order to obtain the desired 

coating film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[C laim(s)] 

[Claim 1] The gas barrier film characterized by including the amine compound expressed with the following 
general formula (1) in this paint film in the film which formed at least the paint film of a thermoplastics base 
material which makes a main constituent an inorganic system stratified compound and a water soluble polymer 
on one side. 

[Formula 1] General formula (1) 

R 1 — N — R 2 
I 

R 3 

(For one or more alkyl chains, the substitution product of those, an aryl chain or its substitution product, and 
R3, a carbon number is [ R1 /hydrogen or a carbon number /the alkyl chain of 1-6 its substitution product, an 
aryl chain or its substitution product, and R2 /hydrogen or a carbon number ] one or more alkyl chains, the 
substitution product of those, an aryl chain, or its substitution product) 

[Claim 2] The gas barrier film according to claim 1 characterized by this water soluble polymer being a polyvinyl 
alcohol system polymer or its derivative. 

[Claim 3] The gas barrier film according to claim 1 or 2 characterized by this thermoplastics base material 
consisting of olefin system resin. 

[Claim 4] The gas barrier film according to claim 1 to 3 characterized by preparing the layer which consists of a 
metal and/or a metallic oxide on this paint film. 

[Claim 5] The manufacture approach of the gas barrier film characterized by including the amine compound 
expressed with the following general formula (1) in this ** agent in the approach of applying the ** agent of a 
thermoplastics base material which makes a main constituent an inorganic system stratified compound and a 
water soluble polymer on one side, drying, and manufacturing a gas barrier film, at least. 
[Formula 2] General formula (1) 

R 1— N — R 2 
I 

R 3 

(For one or more alkyl chains, the substitution product of those, an aryl chain or its substitution product, and 
R3, a carbon number is [ R1 /hydrogen or a carbon number /the alkyl chain of 1-6 its substitution product, an 
aryl chain or its substitution product, and R2 /hydrogen or a carbon number ] one or more alkyl chains, the 
substitution product of those, an aryl chain, or its substitution product) 

[Claim 6] The manufacture approach of the gas barrier film according to claim 5 characterized by this water 
soluble polymer being a polyvinyl alcohol system polymer or its derivative. 

[Claim 7] The manufacture approach of the gas barrier film according to claim 5 or 6 characterized by this 
thermoplastics base material consisting of olefin system resin. 

[Claim 8] The manufacture approach of the gas barrier film according to claim 5 to 7 characterized by preparing 
the layer which consists this ** agent of a metal and/or a metallic oxide after spreading and desiccation and on 
this paint film. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gas barrier film excellent in the high gas barrier property 
under high humidity, adhesion with a base material, and the gas barrier property after a lamination, and its 
manufacture approach in more detail about a gas barrier film. 
[0002] 

[Description of the Prior Art] In the package fields, such as food and a chemical, if there is invasion of the 
oxygen from the open air etc., since a mothball will be impossible with deterioration of contents, development of 
a film with the gas barrier property which can prevent mixing of the open air is performed. 
[0003] polymer En J IAN IA ring and — According to Science, 20 volumes, No. 22, and 1543-1546 pages (1986 
December), there are a polyvinylidene chloride, a polyacrylonitrile, polyvinyl alcohol, etc. as a gas barrier 
property film developed conventionally. However, since a polyvinylidene chloride contains a chlorine atom and 
the polyacrylonitrile contains -CN radical, the problem over an environment has arisen in recent years in the 
case of abandonment. Moreover, since polyvinyl alcohol contains - OH radical, the humidity dependency of gas 
barrier property will be large, and gas barrier property will fall remarkably in high humidity. In the ethylene- 
vinylalcohol copolymer which improved the humidity dependency of polyvinyl alcohol, it cannot be said that the 
gas barrier property in high humidity is still enough. 

[0004] On the other hand, the film which vapor-deposited inorganic substances, such as oxidation silicon 
(JP,53-12953,B etc.) and aluminum oxides (J P ,6 2 —1 7 9 9 3 5 ,A etc.), on the surface of the base material is 
developed. However, the problem of the difficulty of dealing with it as a film by an adhesive property with the 
fault to which cost becomes very high since a vacuum evaporationo process joins formation of these films, the 
lack [ flexibility ] of an inorganic coat, and a base material being bad etc. has arisen. 

[0005] Although the films (J P ,56-4563,A etc.) which prepared the paint film which becomes a base material 
from a metallic oxide and polyvinyl alcohol as a means to solve these problems are developed, about the gas 
barrier property under high humidity, it is not still satisfying level. Moreover, although there are films (a J P ,6— 
93 1 33,A official report, JP,7-41685,A official report, etc.) which have the gas barrier layer which consists of an 
inorganic stratified compound and a high hydrogen bond nature compound, since desiccation or heat treatment 
of long duration is required in the process which forms a gas barrier layer for obtaining the Huy barrier property, 
it is greatly disadvantageous at a productivity point, and the adhesion of a ** agent and a base material is also 
low. In addition, when adhesion with a base material was high and it is processed into a package bag etc., a 
packing material with the high dependability which produces neither bag tearing nor deformation of a bag is 
obtained. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the gas barrier film which 
has adhesion with a base material, and the gas barrier property after a lamination while it cancels the trouble of 
the conventional gas barrier film described above and has gas barrier property also under high humidity. 
[0007] 

[Means for Solving the Problem] This invention consists of a gas barrier film characterized by including the 
amine compound expressed with the following general formula (1) in this paint film in the film which formed at 
least the paint film of a thermoplastics base material which makes a main constituent an inorganic system 
stratified compound and a water soluble polymer on one side, in order to attain the above-mentioned purpose. 
[0008] 

[Formula 3] General formula (1) 
R 1— N — R 2 

I 

R 3 
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(For one or more alkyl chains, the substitution product of those, an aryl chain or its substitution product, and 
R3, a carbon number is [ R1 /hydrogen or a carbon number /the alkyl chain of 1^6 its substitution product, an 
aryl chain or its substitution product, and R2 /hydrogen or a carbon number ] one or more alkyl chains, the 
substitution product of those, an aryl chain, or its substitution product) 

[0009] Moreover, it consists of the manufacture approach of the gas barrier film characterized by including the 
amine compound expressed with the following general formula (1) in this ** agent in the approach of applying 
the ** agent of a thermoplastics base material which makes a main constituent an inorganic system stratified 
compound and a water soluble polymer on one side, drying, and manufacturing a gas barrier film at least. 
[0010] 

[Formula 4] General formula (1) 
R 1— N— R 2 

I 

R 3 

(For one or more alkyl chains, the substitution product of those, an aryl chain or its substitution product, and 
R3, a carbon number is [ R1 /hydrogen or a carbon number /the alkyl chain of 1-6 its substitution product, an 
aryl chain or its substitution product, and R2 /hydrogen or a carbon number ] one or more alkyl chains, the 
substitution product of those, an aryl chain, or its substitution product) 
[0011] 

[Embodiment of the Invention] This invention is promising as wrapping which develops the gas barrier film which 
has the high gas barrier property under high humidity, adhesion, and the gas barrier property after a lamination, 
and has high dependability in shelf life by forming the paint film which consists of an inorganic system stratified 
compound, a water soluble polymer, and an amine compound. 

[0012] In order to raise gas barrier property, adhesion, and the gas barrier property after a lamination in this 
invention, it is required in a paint film to include the amine compound expressed with the following general 
formula (1 ). 
[0013] 

[Formula 5] General formula (1) 

R 1 — N — R 2 

I 

R 3 

For hydrogen or a carbon number, as for the alkyl chain of 1-6, its substitution product, an aryl chain or its 
substitution product, and R2, hydrogen or a carbon number is [ R1 in a formula /the carbon number of one or 
more alkyl chains, the substitution product of those, an aryl chain or its substitution product, and R3 ] one or 
more alkyl chains, the substitution product of those, an aryl chain, or its substitution product. 
[0014] As a substituent of said substitution product, metal alkoxides, such as alkoxysilane or alkoxy titanium, 
such as the amino group, an imino group, an alkoxy group, a carboxyl group, a sulfone radical, a cyano group, a 
methylol radical, a hydroxy! group, and a chlorine radical, and alkoxy aluminum, or the hydrolyzate of those is 
raised, and the alkyl chain or aryl chain permuted or more by one of the substituents of these as a substitution 
product is used preferably. As a concrete amine compound, alkylamines, such as a butylamine and hexylamine 
Amino alcohol, such as aminoethyl alcohol, amino hexyl alcohol, and aminoethyl amino ethanol Diamines, such as 
ethylenediamine and propylenediamine, aminoacetic acid, Amino acid, such as an amino hexanoic acid and amino 
dodecanoic acid, gamma-aminopropyl triethoxysilane, Amino-group content silane coupling agents, such as 
gamma-(2-aminoethyl) aminopropyl trimethoxysilane, Or the polyalkylene imine which is the polymer of an 
ethyleneimine unit, a butylene imine unit, and a hexamethyleneimine unit or the copolymer of these units is 
raised. Especially Amino acid, such as aminoacetic acid, an amino hexanoic acid, and amino dodecanoic acid, 
Amino-group content silane coupling agents, such as gamma-aminopropyl triethoxysilane and gamma-(2- 
aminoethyl) aminopropyl trimethoxysilane, or polyethyleneimine is used preferably. Even if polyethyleneimine is 
polyethyleneimine (the chemistry goods of 1 1892, 466 pages, January 22, 1992 Chemical Daily issue) of 
marketing which has branching structure which is expressed with the following general formula (3) even if it has 
the straight chain-like structure expressed with the following general formula (2), it is not cared about, this 
amine compound — the total weight of a paint film constituent — receiving — 0.01 - 40wt% — containing is 
desirable. 
[0015] 

[Formula 6] General formula (2) 
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— C H 2 — C H z — N H — 
[0016] 

[Formula 7] General formula (3) 

— C H 2 — C H 2 — N — 

I 

C H 2 
I 

CH 2 

i 

N H 2 

[0017] The inorganic system stratified compound in this invention is an inorganic compound which an ultra-thin 
unit crystal layer laps and forms one stratified particle, and swelling and the thing which carries out a cleavage 
are desirable to a solvent. The clay compound which has the bloating tendency to a solvent also especially in 
these is used preferably. Water between unit crystal layers with an ultra-thin clay compound with the bloating 
tendency to the solvent in this invention Coordination, It is a clay compound with the property to absorb and 
swell, and, generally Si4+ is 02. - The layer and aluminum3+ which receive, configurate and constitute 
tetrahedron structure, The layer which Mg2+, Fe2+, Fe3+, Li+, etc. configurate to 02- and OH- and constitutes 
8 face piece structures was joined together and piled up by 1 to 1 or 2 to 1 , and the layer structure was 
constituted, and it may be a natural thing or could be compounded. As a typical thing, a kaolinite, halloysite, a 
montmorillonite, a BAKYU light, saponite, dickite, nacrite, antigorite, pyrophyllite, hectorite, beidellite, margarite, 
talc, a TETORASHI lyric mica, a muscovite, phlogopite, chlorite, etc. are mentioned, and two or more sorts of 
these may be used. Although especially the particle diameter of an inorganic system stratified compound is not 
limited, its 20nm or more is desirable. 

[0018] The water soluble polymer in this invention points out the dissolution or differential powder possible 7s 
macromolecules to water completely in ordinary temperature. For example, a polyvinyl alcohol system polymer 
or its derivative, cull BOCHISHI methyl cellulose, Cellulosics, such as hydroxyethyl cellulose, oxidation starch, 
Starch, such as etherification starch and a dextrin, a polyvinyl pyrrolidone, Vinyl system polymers, such as 
copolymerized polyester containing polar groups, such as sulfoisophtharate, polyhydroxyethyl methacrylate, or 
its copolymer, A functional-groups denaturation polymer, such as a carboxyl group of an acrylic giant molecule, 
an urethane system giant molecule, ether system giant molecules, or these various polymers, an amino group, 
and a methylol radical, etc. is mentioned. It is a polyvinyl alcohol system polymer or its derivative preferably, 
and the polyvinyl alcohol beyond 80 mol %and a vinyl alcohol unit are copolymerization polyvinyl alcohol beyond 
60 mol %whenever [ saponification ] especially preferably. As for the polymerization degree of a polyvinyl 
alcohol system polymer or its derivative, 100-5000 are desirable, 500-3000 are still more desirable, and 1200- 
especially 2500 are desirable. 

[0019] Furthermore, in this invention, the cross linking agent may be included in the paint film. A mixing ratio is 
0.05 - 8% preferably 0.01 to 10% in a weight ratio to a paint film constituent. Although it will not be limited as a 
cross linking agent used especially if it has a water soluble polymer and reactivity, an epoxy system cross 
linking agent, an isocyanate system cross linking agent, a melamine system cross linking agent, an oxazoline 
system cross linking agent, a silane coupling agent, etc. are used. 

[0020] The mixed ratio of the inorganic system stratified compound /water soluble polymer in this invention 
has desirable within the limits of 5 /95 -60/10 at a weight ratio. When smaller than 5/95, gas barrier property 
falls, and when larger than 60/10, adhesion and the gas barrier property after a lamination fall. 
[0021] Although especially the thickness of this paint film in this invention is not limited, from a viewpoint of a 
gas barrier property film, 0.1-10 micrometers is desirable and especially 0.3-6 micrometers are desirable. 
[0022] Moreover, this inventions are the film which uses a main constituent as a paint film for an inorganic 
system stratified compound and a water soluble polymer, and its manufacture approach, and a main constituent 
shows that the weight of an inorganic system stratified compound and a water soluble polymer is 60% or more 
to a paint film configuration all component. As long as it is within the limits which does not spoil gas barrier 
property and transparency, various kinds of additives may be included 20%or less by the weight ratio. As these 
various kinds of additives, they are an antioxidant, a weathering agent, a thermostabilizer, lubricant, a 
crystalline-nucleus agent, an ultraviolet ray absorbent, a coloring agent, etc. Moreover, as long as it is extent 
which does not spoil transparency and gas barrier property, the inorganic or organic particle may be included 
20% or less by the weight ratio. For example, they are a calcium carbonate, titanium oxide, oxidization silicon, a 
calcium fluoride, lithium fluoride, an alumina, a barium sulfate, a zirconia, calcium phosphate, a bridge formation 
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polystyrene system particle, etc. 

[0023] Furthermore, in order to raise the interactions between stratified compound-polymers, between 
polymers, between stratified compounds, ,etc. when making this paint film form, the metal salt more than 
divalent, a catalyst component, etc. may be added. Since moisture resistance will improve if the acetate which 
has calcium, magnesium, an aluminum element, etc., a sulfate, or a nitrate is used, it is desirable. As the amount 
it is about 1-10000 ppm to a paint film. 

[0024] Moreover, in this invention, since the process abrasion resistance at the time of making a non-extended 
propylene film etc. and adhesives intervene and laminating improves and gas barrief property improves, the 
surface roughness parameter of Rt/fta of this paint film side is [ 20 or less ] desirable, it is more desirable that 
it is 15 or less, 13 or less are still more desirable, and ten especially or less are desirable. Moreover, it is 
desirable that Rt is 1.4 micrometers or less, 1.2 micrometers or less are more desirable, and especially 1.0 
micrometers or less are desirable. Rt is the maximum height and is the distance of the greatest crest of a 
surface roughness curve, and the deepest trough, and Ra is the center line average of roughness height, and 
can make each value the average measured 20 times on the following conditions. 
[0025] 

Sensing-pin tip radius : 0.5-micrometer sensing-pin load :5mg measurement length : 1mm cut-off :0.08mm 
[0026] The approach of producing the ** agent which made homogeneity distribute a paint film constituent 
extremely, and the temperature of a paint film side drying 160 degrees C or less and less than [ drying-time 60 
second ], and forming a paint film on a smooth thermoplastics base material, as an approach of setting surface 
roughness parameter Rt/fta 20 or less, and setting Rt to 1 .4 micrometers or less, etc. is used. In addition, the 
detail of a parameter is shown in Jiro Nara work ("the measuring method and appraisal method" (the united 
engineering center, 1983) of surface roughness) etc. 

[0027] The thermoplastics base material used in this invention is required in order to mainly give a mechanical 
property, the workability of a film, etc., and various kinds of thermoplastics films generally marketed are 
contained. Although not limited especially, as a typical thing Polyolefines, such as polyethylene and 
polypropylene, Polyester, such as polyethylene terephthalate, polybutylene terephthalate, polyethylene -2, and 
6-naphthalate, Polyamides, such as nylon 6 and Nylon 12, a polyvinyl chloride, an ethylene-vinyl acetate 
copolymer, or its saponification object, Polystyrene, a polycarbonate, polysulfone, polyphenylene oxide, These 
copolymers, such as polyphenylene sulfide, aromatic polyamide, polyimide, polyamidoimide, a cellulose, cellulose 
acetate, a polyvinylidene chloride, a polyacrylonitrile, and polyvinyl alcohol, are mentioned. Polyolefines, such as 
polyester, such as viewpoints, such as cost performance, transparency, and gas barrier property, to 
polyethylene terephthalate, polyethylene, and polypropylene, are desirable. 

[0028] Although any of un-extending, uniaxial stretching, and biaxial stretching are sufficient as these 
thermoplastics base materials, especially its thing by which biaxial stretching was carried out from a viewpoint 
of di mensional stability and a mechanical characteristic is desirable. Moreover, various kinds of additives may be 
contained in the thermoplastics base material. For example, they are an antioxidant, a weathering agent, a 
thermostabilizer, lubricant, a crystalline-nucleus agent, an ultraviolet ray absorbent, a coloring agent, etc. 
Moreover, as long as it is extent which does not spoil transparency, the inorganic or organic particle may be 
included. For example, they are talc, a kaolin, a calcium carbonate, titanium oxide, oxidization silicon, a calcium 
fluoride, lithium fluoride, an alumina, a barium sulfate, a zirconia, a mica, calcium phosphate, a bridge formation 
polystyrene system particle, etc. 0.001-10 micrometers is 0.003-5 micrometers still more preferably preferably 
as mean particle diameter. In addition, mean particle diameter is particle diameter for which took the 10000 to 
100000 times as many photograph as this using the transparency mold microscope etc., and it asked with the 
number average. 

[0029] Furthermore, the transparent thing of these thermoplastics base materials is desirable. 40% or more has 
desirable light transmission, and 60%or more is still more desirable. Moreover, the smooth thing of a 
thermoplastics base material is desirable. Although especially the thickness of a thermoplastics base material is 
not limited, its 2-1000 micrometers are desirable. 

[0030] In this invention, it is desirable from a viewpoint of gas barrier property and adhesion to prepare the 
layer which consists of a metal and/or a metallic oxide on this paint film. Although it will not be limited 
especially if it is a metal and/or a metallic oxide, it is desirable that they are a metal and/or metallic oxides, 
such as aluminum and Si. 

[0031 ] Next, the typical manufacture approach of the gas barrier film of this invention is described. 
[0032] although especially the approach of form a paint film on a thermoplastics base material be limit but the 
extrusion laminate method and a melt coating method may be use , it be the point which can carry out a thin 
film coat at high speed , and it be suitable a gravure coat , a reverse coat , a spray coat , a kiss coat , a comma 
coat , a die coat , a knife coat , the Ayr knife coat , or to carry out the meta-ring bar coat of the distributed 
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solution which made' variou's solvents distribute the constituent of a paint film . The thermoplastics base 
material may perform corona discharge treatment under the mixed gas of nitrogen/carbon dioxide gas, and 
other ambient atmospheres, plasma treatment under reduced pressure, flame treatment, ultraviolet treatment, 
etc. before spreading among well-known adhesion promotion processing, for example, air, and nitrogen gas. 
Moreover, as a thermoplastics base material, when using the biaxially oriented film of polyolefines, such as 
polyester, such as polyethylene terephthalate, and polypropylene, the which approach of an ofHine coat and an 
in-line coat may be used. 

[0033] Especially the desiccation approach of a paint film is not limited, but can use a hot calender roll contact 
process, thermal contact processes (air, oil, etc.), the heating method by infrared rays, a microwave heating 
method, etc. It is desirable that desiccation of a paint film is performed from a viewpoint of gas barrier property 
within the limits of 60 degrees C - 160 degrees C, and it is 3 -30 seconds preferably for 1 to 60 seconds as 
time amount of desiccation. 

[0034] The ** agent containing the constituent of a paint film has the desirable solution which the inorganic 
system stratified compound distributed or swelled in the solvent at homogeneity, and the water soluble polymer 
dissolved or distributed to homogeneity. As a solvent, although water or water /lower alcohol mixed solution is 
used, it is desirable to use water /lower alcohol mixed solution in the viewpoint of the gas barrier property 
under high humidity, adhesion, and productivity. Lower alcohol is an alcoholic compound which has the aliphatic 
series radical of the straight chain of carbon numbers 1-3, or branched chain, for example, a methanol, ethanol, 
n- or ISO-propanol is used preferably. Moreover, as for the mixed ratio of water/alcohol, 99 /1 -20/S0 are 
desirable at a weight ratio. When a mixed ratio is larger than 99/1, there are problems, such as a fall of the lack 
of gas barrier property under high humidity, poor adhesion of a coat and a base material, and productivity, and if 
smaller than 20/80, the dispersibility in the inside of the solvent of a paint film constituent will get worse. 
[0035] Moreover, in order to give the spreading nature to a film, as long as it is within the limits by which the 
stability of a distributed solution is maintained, other water-soluble organic compounds may be contained as the 
3rd component in the mixed solvent. As the water-soluble above-mentioned organic compound, ketones, such 
as ester, such as ether, such as polyhydric alcohol, such as glycol derivatives, such as glycols, such as alcohols, 
such as a methanol, ethanol, n- or ISO-propanol, ethylene glycol, and propylene glycol, methyl cellosolve, 
ethylcellosolve, and n-butyl Cellosolve, a glycerol, and waxes, and dioxane, and ethyl acetate, and a methyl ethyl 
ketone, are mentioned. Moreover, as for pH of a distributed solution, 2-1 1 are desirable from the field of the 
stability of a solution. 

[0036] Although the approach of mixing a water soluble polymer with the solution which homogeneity was made 
to dissolve in a solvent after making a solvent distribute a stratified compound to homogeneity although 
especially the adjustment approach of this ** agent is not limited etc. is used effectively, it is desirable that the 
water soluble polymer and the stratified compound are distributing to homogeneity extremely in a ** agent. 
Furthermore, this solution may be made to contain a cross linking agent, a particle, etc. 
[0037] Moreover, in this invention, the gas barrier film which is excellent in gas barrier property and adhesion 
can be obtained by preparing the layer which consists of a metal and/or a metallic oxide with well-known 
vacuum deposition conventionally. 
[0038] 

[The evaluation approach of a property] The evaluation approach of a property used in this invention is as 
follows. 

[0039] (1) Gas barrier property ASTM According to D-3985, oxygen permeability was measured using oxygen 
transmissometry equipment (modern control company make, OX-TRAN 2/20). Measuring conditions are the 
temperature of 23 degrees C, and 80%of relative humidity. Oxygen permeability made 120 or less good. 
[0040] (2) The field which touches adhesives after 48-hour aging at lamination and 40 degrees C with ****** 
and the dry laminator of this film using the adhesion polyurethane adhesive of a paint film and a base material in 
a non-extended polypropylene film (CPP, the product T3501 made from Toray Industries Composition Film, 50 
micrometers) reinforced each field of the opposite side with the Scotch tape, cut it to 15mm width of face, 
1 80-degree exfoliation of CP P and this film was performed using tensilon, and it asked for the peel strength at 
that time. In addition, exfoliation was performed under part 23 degrees C for / and 65% ambient atmosphere of 
10cm relative humidity in exfoliation rate. The adhesion force made one or more good. 

[0041] (3) The gas barrier property of the film aged by the gas barrier property above-mentioned approach after 
a lamination was measured by the above-mentioned approach. Oxygen permeability made 120 or less good. 
[0042] 
[Example] 

Water /isopropyl alcohol (henceforth, IPA) mixed solvent (weight ratios 90/1 0) was made to distribute **** 
which becomes 2wt(s)% about a montmorillonite (the Kunimine Industries make, KUNIPIA -G) as an example 1 
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inorgapic system stratified compound (A liquid). Water was made to distribute an amino hexanoic acid as an 
amine compound, so that it may become 2wt(s)% (B liquid). Water / IPA mixed solvent (weight ratios 90/10) was 
made to distribute the polyvinyl alcohol (fQr it tq omit Following PVA) of a 88.0-mol %and a degree of 
polymerization 1 700 whenever [ saponification ], as a water soluble polymer, so that it may become 2wt(s)% (C 
fluid). After mixing A liquid and B liquid to 90/10 by the weight ratio, the ** agent was prepared to 45/5 /SO so 
that IPA might become [ the mixing ratio of an inorganic system stratified compound / amine compound / water 
soluble polymer ] 1 % of solid content concentration 1 0% by the weight ratio to all ** agents by the weight ratio. 
It led to the biaxial extension polypropylene film (20 micrometers in the Toray Industries make "TOREFAN", 
thickness) which carried out corona discharge treatment (inside of carbon dioxide gas /nitrogen mixed gas 
(volume ratio 83:1 7), processing on-the-strength =60 W-min/fn2) of this ** agent after spreading and in the 
hot-air-drying type dryer in the reverse coating machine (a part for 12m/fn coating rate), and under low 
tension, it dried for 20 seconds and 120 degrees C of films were rolled round. The property of the obtained film 
is shown in Table 1. The film which is excellent in gas barrier property, adhesion, and the gas barrier property 
after a lamination was obtained. 

[0043] The film was obtained like the example 1 except having changed an example 2-5 paint-film 
presentation, paint film thickness, and a base material. The property of the obtained film is shown in Table 1. 
[0044] In the example 2, when the paint film which uses gamma-(2-aminoethyl) aminopropyl trimethoxysilane as 
an amine compound, uses PVA of 98.5-mol %and polymerization degree 2400 whenever [ saponification ] as a 
water soluble polymer, and is shown in Table 1 was obtained like the example 1, the film which is excellent in 
gas barrier property, adhesion, and the gas barrier property after a lamination was obtained. 
[0045] In the example 3, when the paint film of the presentation shown in Table 1 using the biaxial extension 
polyester film (12 micrometers in the Toray Industries make "lumiler", thickness) which carried out corona 
discharge treatment (inside of air) to the base material was obtained like the example 1, using a sodium 
TETORASHI lyric mica (Topy Industries make) as an inorganic system stratified compound, the film which is 
excellent in gas barrier property, adhesion, and the gas barrier property after a lamination was obtained. 
[0046] In the example 4, when aluminum metal was vapor-deposited on the paint film created in the example 1 
so that an electron-beam-heating type vacuum evaporationo machine might be used and vacuum evaporationo 
thickness might be set to 40-50nm under a high vacuum, the film which is excellent in gas barrier property, 
adhesion, and the gas barrier property after a lamination was obtained. 

[0047] In the example 5, except having used polyethyleneimine as an amine compound, when the film was 
obtained like the example 1, the film which is excellent in gas barrier property, adhesion, and the gas barrier 
property after a lamination was obtained. 

[0048] The film of the presentation shown in Table 1, without using an example of comparison 1 amine 
compound was obtained. It turned out that gas barrier property and adhesion are inferior in the film obtained so 
that clearly from Table 1. 

[0049] The film shown in Table 1 , without using an example of comparison 2 inorganic system stratified 

compound was obtained. It turned out that gas barrier property and adhesion are greatly inferior in the obtained 

film. 

[0050] 

[Table 1] 
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[0051 ]'ln addition, the semantics of the cable address of front Naka is as follows. 
[0052] PP is a biaxial-stretching polypropylene film. In 20 micrometers in (thickness, and nitrogen gas / 
carbonic acid mixed gas (volume ratio 83:17), cofona-discharge-treatment (processing reinforcement =60 W- 
min/m2)), PET is a biaxial-stretching polyethylene terephthalate film (12 micrometers in thickness). In air 
corona discharge treatment and PVA1 whenever [ saponification ] The polyvinyl alcohol of a 88.0-mol %and a 
degree of polymerization 1 700, PVA2 whenever [ saponification ] The polyvinyl alcohol of a 98.5^nol %and a 
degree of polymerization 2400, For an amino hexanoic acid and an amine 2, gamma-aminopropyl triethoxysilane 
and an amine 3 are [ an amine 1 /a montmorillonite (the Kunimine Industries make, KUNIPIA -G) and the 
particle 2 of polyethyleneimine and a particle 1 ] sodium TETORASHI lyric micas (Topy Industries make). 
;0053] 

[Table 2] 
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[0054] 

[Effect of the Invention] It not only excels in gas barrier property, but since it has the gas barrier property after 
a lamination, and the adhesion of a paint film, it can use the film obtained by this invention as all wrapping. 



[Translation done.] 
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4 0 0(DPVA^ll^« 1 CCTn-r******! i tm 

[0 04 5] 3I»W3-C«, m^lWb^i Utt 

h y ^Ar h^->y v<y9-?4*j ( h t-iii) 
xxri^ ^;UA (ll/l . «<* 1 2 « 

40 m) &m^x-gk i wz^-rsiifiSo^iBi*ii*ffii i tmmc 

(MoTs* y ri4cc«n-5^ ^ ^AW6n/c D 
[0 04 6] 9Etk0f4r»9EttM l rf¥JaELfc»BLh 

TrjJBWf 40-50nm«ca*J: J 5 ^c^« Lfc 4 

[0 04 7]»iM5m 7$>ft^iUT^Ux 
W S >^rffl0^cC<Li^n^^S^l <t|i]«|tCO*C 



(7) 



11 

[0048] mm i 

tc. 1 A> <E>W hip U X *> KM <=> tlft V ■< ;U MS. iiT, 

[0049] jtsaw 2 



1 0- 1 6 6 5 1 6 

12 

[0050] 
[*1 1 









( U m ) 


mm 




P P 


tt* 1 /7S V1/PVA1 


1.0 






P P 


1/75>2/PVA2 
4 0/ 5 / 55 


1. 1 






PET 


S?2/75 V2/PVA2 
3 0/ 10 / 60 


0. 9 






P P 


tt^- I/75VI/PVA1 
4 5/ 5 / 5 0 


1. 0 






P P 


f&TI / P VA 1 
5 0/50 


1. 0 






PET 


7 £ > 1 / P V A 1 
3 0/70 


0.9 




Stffiffl 5 


P P 


1 /7 = >3/P V A 1 
4 5/ 5 / 5 0 


1. 0 





[0 0 5 1 ] % fc. a*<DBS^cDSi»tiTfe<DiiO-e* 

[0 0 5 2 ] PP(jr$4i(W , J7 , pfU>7^l.A 
(/IS 2 0 Mm, 3Sft*7X/«»i&&#X (f*fSi:t:8 
3 : 17) *-C3D + tt««ai (fel»S=6 0W- m 
i n/m 2 ) ) , PETIJlf4i{WJx^U/rl/7 

MS) . PVAlB»^fcK8 8. 0^1/%, i^gl 

7 o o fcr^yuo-^u, PVA2ttW/UfcK9$K 



30 [ 0 0 5 3 ] 
[«2] 





<ml/(m'-d-MPa)) 


(N/cm) 


(ml/Cm'-d-MPa)) 


HififfiJ 1 


4 9 


1 . 2 


1 0 5 


MAI 2 


4 5 


1 . 3 


9 8 


MOT 3 


5 6 


1 . 1 


1 1 8 


**«4 


2 8 


1 . 3 




Jt&OT 1 


1 5 2 


0 . 8 


2 8 0 




4 9 0 


0 . 5 


6 0 0 


MOT 5 


5 2 


1 . 3 


1 0 2 



(8) mmW- 1 0 - 1 6 6 5 1 6 

13 14 
[0 0 5 4 ] * £Jfc«©S8te**f &t i*>6*6«)5S«ttl*i U 



7 P> h-^-^(Di^# 



(51) Int. CI .* 

B 3 2 B 27/32 
C 0 8 J 7/04 
C 0 8 K 3/34 
5/17 

C 0 8 L 23/00 
29/04 

C 0 9 D 129/04 
// B 6 5 D 81/24 
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B 3 2 B 
C 0 8 J 
C 0 8 K 



27/32 
7/04 
3/34 
5/17 
23/00 
29/04 

C 0 9 D 129/04 
B 6 5 D 81/24 



C 0 8 L 



C 
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A 
D 



